Heparan sulfate proteoglycans, syndecan-4 and glypican-1, differentially regulate myogenic regulatory transcription factors and paired box 7 expression during turkey satellite cell myogenesis: implications for muscle growth.
The heparan sulfate proteoglycans have been shown to play essential roles in the proliferation and differentiation of myogenic satellite cells. Myogenic regulatory factors (MRF) and paired box 7 (Pax7) are essential transcription factors for satellite cell myogenesis. The objective of the current study was to investigate whether the expression of the MRF and Pax7 is, in part, regulated by the heparan sulfate proteoglycans, syndecan-4, and glypican-1, whose expression has been shown to differentially affect satellite cell proliferation and differentiation. To test this objective, small interfering RNA was used to knockdown the gene expression of glypican-1 and syndecan-4. The effect on the expression of MRF and Pax7 was measured at the mRNA level by real-time quantitative PCR. The knockdown of the glypican-1 gene decreased mRNA expression of MyoD, myogenin, MRF4, and Pax7 expression during proliferation and differentiation of turkey satellite cells; whereas knockdown of the syndecan-4 gene increased mRNA expression of MyoD and MRF4 expression during cell proliferation but not during differentiation and had no effect on myogenin and Pax7 expression. These data suggested that the precise expression of the MRF are dependent upon the appropriate expression of glypican-1 and syndecan-4 during satellite cell proliferation and differentiation, and Pax7 expression is influenced by glypican-1.